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,QWURGXFWLRQ
7R HQFRXUDJH SHRSOH WR FKDQJH WKHLU WUDYHO EHKDYLRU WRZDUGVPRUH VXVWDLQDEOHPRGHV LV RQH RI WKH
ELJJHVWFKDOOHQJHVLQWLPHVRIFOLPDWHFKDQJH&KDQJHVRIDYDLODEOHWUDYHORSWLRQVLVRQHDOWHUQDWLYHDQG
FKDQJLQJ RI SHRSOH¶V EHKDYLRU ZLWKRXW FKDQJHV LQ WUDYHO RSWLRQV LV WKH RWKHU DOWHUQDWLYH +RZHYHU D
FRPELQDWLRQZRXOGEHPRVWHIIHFWLYHDQGWRDFKLHYHDPXOWLPRGDOPLQGVHW']LHNDQZKLFKPHDQV
WKDWSHRSOHDUHLQIRUPHGDERXWDQGNQRZKRZWRXVHGLIIHUHQWPRGHV7KLVFRXOGEHVHHQDVDFRUQHUVWRQH
RQ WKH ZD\ WR D VXVWDLQDEOH WUDQVSRUW V\VWHP0HDVXUHV WKDW DLP DW FKDQJLQJ WUDYHO EHKDYLRU DUH RIWHQ
GHVFULEHG DV SXVK DQG SXOO PHDVXUHV 3XOO PHDVXUHV PDNH D VSHFLILF PRGH PRUH DWWUDFWLYH DQG SXVK
PHDVXUHVPDNHLW OHVVDWWUDFWLYHRUHYHQSURKLELWHG7KHUHDUHVHYHUDO WKHRUHWLFDODSSURDFKHVWRGHVFULEH






EHKDYLRU ,QFHQWLYHV DUHZLGHO\XVHG DQG UHVHDUFKHGPHDVXUHV /DIIRQW	0DUWLPRUW  ,QFHQWLYHV
DUHHIIHFWLYHEXW WKHTXHVWLRQUHPDLQZKHWKHU WKH\FDQDOVRKHOS WRFKDQJH WUDYHOEHKDYLRUDQGKRZWKH
LQFHQWLYHV\VWHPPXVWEHGHVLJQHG:KDWGRZHNQRZDERXWKRZWRLQIOXHQFHWUDYHOEHKDYLRU"
)URPSV\FKRORJ\ZHNQRZWKDWEHKDYLRUFKDQJHVRQO\WHPSRUDU\ZLWKPRQHWDU\SD\RII±IHHGEDFNRQ





7KH FKDOOHQJH DQG WKH UHVHDUFKTXHVWLRQ LV KRZ WRPHDVXUH WKHPRELOLW\ FUHGLWV  YLUWXRXVNP$QG
ZKDW DUH JRRG LQFHQWLYHV WKDW FRQYLQFH SHRSOH WR FKDQJH WKHLU WUDYHO EHKDYLRU" 7R HODERUDWH RQ WKLV
TXHVWLRQVSLORWWHVWZLWK0REL0DUWZHUHGHVLJQHG
7KH RULJLQDO LGHD WR DFKLHYHPRUH VXVWDLQDEOH WUDQVSRUW EHKDYLRU LQ%RORJQDZDV WR XVH WKH IOH[LEOH
PHFKDQLVPIURPWKHSROOXWLRQWUDGLQJLQFOXGHGLQWKHIOH[LEOHPHFKDQLVPRIWKH.\RWRSURWRFRO:KLOVW
WKH(XURSHDQ8QLRQV(PLVVLRQ7UDGLQJ6FKHPH(8(76LQLVEDVHGRQWKHLGHDRIDGHILQHGOHYHO
RI DOORZHG SROOXWLRQ DQG LI D FRPSDQ\ GRHV QRW FRPSO\ZLWK WKLV OLPLW WKHQ VKRXOG ³EX\´ FUHGLWV WKH
IOH[LEOHPHFKDQLVPLVEDVHGRQ9(5YROXQWDU\HPLVVLRQVUHGXFWLRQVWKDQFDQEHWUDGHGDQGH[FKDQJHG









RI UHZDUGLQJ SRVLWLYH EHKDYLRXUV UHODWHG WR WUDQVSRUW DQG WR FRQYHUW WKH &2 VDYHG LQWR ³PRELOLW\
FUHGLWV´WKDWFDQEHWUDGHGIRUWKHEHQHILWRIWKHSURSRVHU7KLVUHZDUGLQJV\VWHPLVLPSOHPHQWHGWKURXJK







$ UHZDUGLQJV\VWHP LVHVWDEOLVKHG LGHQWLI\LQJ ULJKWFRQYHUVLRQ IDFWRUV LQRUGHU WR LQFHQWLYHKDELWXDO








HPLVVLRQVRIUHIHUUHG WR OHYHO7R UHVSHFW WKLVFRPPLWPHQW LQSHULRG WKH ,WDOLDQ
HPLVVLRQVFRXOGQRWH[FHHGWKH0W&2HT2QDQ\HDUO\EDVLVWKLVREMHFWLYHFRUUHVSRQGWR0W
&2HT7KH UHGXFWLRQRI PLOOLRQVRI WRQVRI*+*HPLVVLRQVZLOO EH DFKLHYHGE\ LQGXVWULDO VHFWRU
WKURXJK WKH (XURSHDQ (PLVVLRQ 7UDGLQJ 6FKHPH 'LUHFWLYH (76 &( )RU WKH UHPDLQLQJ 
PLOOLRQV RI WRQV FRXOG EH LPSOHPHQWHG VRPH NLQGV RI FRRSHUDWLRQ DPRQJ JRYHUQPHQW UHJLRQDO
DXWKRULWLHVDQG ORFDOERGLHV)RU WKLV UHGXFWLRQPDLQ LQYROYHGVHFWRUVDUH WUDQVSRUWVEXLOGLQJVDQG WKH
SURPRWLRQRIHFRHIILFLHQF\LQLQGXVWULDODQGFLYLOFRQVXPSWLRQV
5HJLRQDODXWKRULWLHVDQGORFDOERGLHVKDYHLPSRUWDQWFRPSHWHQFHVUHODWHGWRWKHVHVHFWRUV6RPHORFDO












DFWV LVVXHG E\ (XURSHDQ &RPPLVVLRQ DERXW ILJKWLQJ &OLPDWH &KDQJH SULPDULO\ WKH:KLWH 3DSHU RQ
DGDSWLQJWR&OLPDWH&KDQJH>&20ILQDO@
7KHUHVHDUFKSKDVH
0REL0DUW LQFOXGHV IRXU GLIIHUHQW SURMHFWV RI*+* UHGXFWLRQZKLFK DUH GHYHORSHG DFFRUGLQJ WR WKH
PHWKRGRORJLFDO UHTXLUHPHQWV UHOHYDQW WR WKH YDOLGDWLRQ RI WKH UHGXFWLRQ TXRWDV 7KH WHVWLQJ SKDVH LV
IROORZHG E\ DPRQLWRULQJ RQH DLPHG DW DVVHVVLQJ WKH VWDWH RI WKH SLORW SURMHFWV ERWK LQ UHODWLRQ WR WKH
REMHFWLYHVVHWERWKWKHRSHUDWLQJDQGWKHEHQHILWVDFFRXQWLQJPHWKRGV
6XSHUYLVLRQDQGDXWKHQWLFDWLRQDFWLYLWLHVDUHFRQGXFWHGE\WKHPHWKRGRORJLFDOSRLQWRIYLHZGXULQJWKH
WHVWLQJ SKDVH E\ DQ H[WHUQDO DFDGHPLF DXGLWRU WKDW FDQ FRQILUP WKH FRQVLVWHQF\ RI0REL0DUWZLWK WKH
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&DUWHVLR JXLGHOLQHV DQG LGHQWLI\ WKH H[SHULPHQWDO WHVWV DV *+* UHGXFWLRQ SURMHFWV DV GHILQHG E\ WKH
VDPHJXLGHOLQHVDVVXPLQJWKHSRVVLEOHYDOLGDWLRQRIWKHFRUUHVSRQGLQJUHGXFWLRQTXRWDVZKLFKPD\EH
HQWHUHGLQDK\SRWKHWLFDOUHJLVWHU






FRO%86±/D1DYHWWDGHO%RUJR LVDQH[SHULPHQWDOVHUYLFHRIXUEDQSXEOLF WUDQVSRUW OLQHGHOLYHUHG
VLQFH-XQHLQDQHLJKERUKRRGGLVWULFWLQ%RORJQDSUHYLRXVO\QRWVHUYHGE\XUEDQEXVHVFRO%86FDQ
EHERRNHGE\SKRQHDQGDOORZVZRUNHUVVWXGHQWVDQGUHVLGHQWVWRPRYHLQVLGHWKHGLVWULFWRUWREHOLQNHG
ZLWK WKH PDLQ OLQHV RI SXEOLF WUDQVSRUW DQG WKH PDLQ VHUYLFHV RI WKH GLVWULFW ,W LV WKHUHIRUH D )OH[LEOH
7UDQVSRUW6HUYLFHRSHUDWHGDFFRUGLQJWRLWLQHUDULHVDQGVFKHGXOHVZKLFKDUHDJUHHGDWWKHWLPHRIERRNLQJ
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7KH SLORW DFWLRQ ZDV ODXQFKHG E\ 650 ZLWK WKH LQLWLDWLYH QDPHG ³)DOO LQ ORYH ZLWK FRO%86 ± /D
QDYHWWD GHO %RUJR´ 'XULQJ WKH 9DOHQWLQH¶V ZHHN IURP WK WR WK RI )HEUXDU\  FRO%86 ZDV
DYDLODEOH IRUIUHH WRDOO WKHFLWL]HQVWKDWZDQWHGWRXVHLW IRUWKHLUGDLO\WULSV)XUWKHUPRUHDVDGGLWLRQDO
LQFHQWLYH WR JUDWXLWRXVQHVV XVHUV FRXOG KDYH EHHQ UHZDUGHG ZLWK D PRQWKO\ WLFNHW E\ VLPSO\ KDYLQJ
ERRNHGDQGXVHGFRO%86GXULQJ9DOHQWLQH¶VZHHN




















,Q RUGHU WR TXDQWLI\ WKH UHGXFHG &2 DQG WKH DGGLWLRQDOLW\ UHTXLUHG E\ &DUWHVLR JXLGHOLQHV ZH
FRPSDUHGWKHLPSDFWRIWKHWUDYHOEHKDYLRUEHIRUHKDELWDQGDIWHUSLORWZHHN5HVXOWVZHUHSRVLWLYHLQ
WHUPVRI&2UHGXFWLRQ
7KH NH\ WR SURPRWH WKH VKLIW IURP LQGLYLGXDO PRELOLW\ WR FROOHFWLYH RQH LV FRPPXQLFDWLRQ :H
DFNQRZOHGJHG LQ IDFW WKDW WKH QXPEHU RI SDVVHQJHUV SHU GD\ DOUHDG\ VWDUWHG WR LQFUHDVH GXULQJ WKH











7KH SLORW LQLWLDWLYH ZDV VWDUWHG ZLWK D TXHVWLRQQDLUH GXULQJ WKH (XURSHDQ0RELOLW\:HHN  DQG

























HVWLPDWLQJ EHIRUH VXUYH\ DQG UHSRUWLQJ SLORW VXUYH\ 7KLV XQZLOOHG DVVHVVPHQW HUURU OHG ILUVWO\ WR D
QHJDWLYH UHVXOW LQ WHUPVRI&2HPLVVLRQVEHIRUHDQGGXULQJ WKHSLORW'XULQJ WKH VLQJOHGLDU\DQDO\VLV







$VVHVVLQJ LQGLYLGXDOEHKDYLRURISDUWLFLSDQWVD VPDOOJURXSRI WKHPUHGXFHGPRWRUL]HGPLOHDJHDQG
LQFUHDVHGF\FOLQJPRGDOVKLIWLQJWKDWFUHDWHVDGGLWLRQDOLW\,QWHUPVRI&2HTXLYDOHQWHPLVVLRQVVDYHG










$ VSHFLILF LVVXH LV UHODWHG WR WKH PHDVXUHPHQW V\VWHP DIWHU WKH SLORW LW LV QRZ FOHDU WKDW SXQFWXDO
PHDVXUHPHQW IRUHVHHQ IRU ELJ LQGXVWULDO SODQWV FDQQRW EH DSSOLHG WRXW FRXUW WR PRELOLW\ VHFWRU VXFK
VSHFLILF PHDVXUHPHQW UHTXLUHV D UHOHYDQW DPRXQW RI UHVRXUFHV LQ WHUP RI WLPH DQG PRQH\ $ QHZ
PHWKRGRORJ\KDVWREHDSSOLHGEDVHGXSRQORFDOGHWDLOHGVWDWLVWLFVDQGPRGHOVRQFDUXVHDQGDYHUDJH
SROOXWLRQ SHU NP SHU LQKDELWDQWV D XUEDQ F\FOLVW VDYHV &2 LWVHOI ZLWKRXW WKH QHHG WR GHPRQVWUDWH



























































$ 0LOHDJHSHUVHFWLRQ        
% 8VHU$OID        
& 8VHU%HWD        
' 8VHU*DPPD        
) $%&'
9LUWXRXVPLOHDJHSHUFUHZ        
7DEOH([DPSOHRIFDOFXODWLRQRIYLUWXRXVPLOHDJHLQRUGHUWRFDOFXODWHWKHXVHUFRHIILFLHQW




IDLOHG EHFDXVH LW LQYROYHG WKH ORFDO+HDOWK 6HUYLFH FRPSDQ\ EXWZRUN VKLIWV KDYH KLQGHUHG WR VWDUW WKH









%RORJQD LVRQHRI WKH ILUVWFLWLHVRIIHULQJFDU VKDULQJVHUYLFH LQ ,WDO\ VLQFH$XJXVWDIWHUVRPH




WKH SURYLQFH 7KH V\VWHP QRZ KDV DERXW PHPEHUV (YHQ WKRXJK FDU VKDULQJ LV LPSOHPHQWHG LQ
VHYHUDO,WDOLDQFLWLHVWKHEDVLFFRQFHSWRIWKHV\VWHP³XVHDFDUZLWKRXWRZQLQJLW´LVH[WUHPHO\LQQRYDWLYH
LQ ,WDO\  7KH FDU LV LQ IDFW D VWDWXV V\PERO DQG LW¶V H[WUHPHO\ KDUG IRU SHRSOH WR FRQVLGHU LW RQO\ DV D
WUDQVSRUWPHDQ
7KHUHFUXLWLQJIRUWKHFDUVKDULQJSLORWZDVGRQHRQSXEOLFHYHQWVGHGLFDWHGWRFDUVKDULQJKHOGLQ-XQH
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x 5HGXFWLRQVDOVRGHULYHIURPWKHH[SHFWHGJDSLQWHFKQRORJ\DQGPDLQWHQDQFHEHWZHHQVKDUHGFDUVDQG
SULYDWHFDUVDVVWDWHGE\WKH(8)HGHUDWLRQIRU7UDQVSRUWDQG(QYLURQPHQW





FRQFOXVLRQV \HW$Q\ZD\ZH GLVFRYHUHG WKDW WKHSXQFWXDOPHWKRGRORJ\RI FRPSDULVRQ EHIRUH DQG DIWHU
PLOHDJHFRXOGQRWZRUNIRUFDUVKDULQJVLQFHWKHDLPRIWKHZKROHV\VWHPLVWRUHGXFHPLOHDJHLQVWHDGRI










DOORZHG WKH YROXQWHHUV WR IHHO SDUW RI D FRPPXQLW\ LQ DFWLRQ WKDW ZDV GRLQJ VRPHWKLQJ JRRG IRU
VXVWDLQDEOHPRELOLW\
7KHDQDO\VLVRIWKHGLIIHUHQWVWHSVGRQHLQWKHSLORW OHGXV WRWKHLGHDWKDW LQFHQWLYHVDUHJRRGVEXWQRW
DORQH0DQ\FLWL]HQVGHFODUHGWKHLU LQWHUHVWDQGDYDLODELOLW\WREHLQYROYHGLQD ILUVWSKDVHEXWRQO\IHZ
GHFLGHGWKHQWRWDNHWKHFKDOOHQJHWRWU\WRFKDQJHWKHLUEHKDYLRU:HVXVSHFWLWLVGXHWRWKHIDFWZHOHIW
XQFKDQJHG WKH PRELOLW\ RSWLRQV WKH\ KDG DW GLVSRVDO ,I VRPH WUDIILF UHVWULFWLQJ PHDVXUHV ZRXOG EH
XQGHUWDNHQ E\ ORFDO GHFLVLRQPDNHUV RU PRELOLW\ PDQDJHUV VXFK DV SDUNLQJ SODFHV UHGXFWLRQSDUNLQJ
FRVWVLQFUHDVHURDGSULFLQJPHDVXUHVLQFUHDVHRISHGHVWULDQDUHDVHWFHYHQLQIXUWKHUVWHSVWKHUHVXOWV
FRXOGEHRIPXFKELJJHULPSDFW
5HIHUHQFHV
ZZZFLYLWDVHXPLPRVD

']LHNDQ.DWULQgIIHQWOLFKHU9HUNHKU,Q6FKZHGHV2OLYHU+UVJ9HUNHKUVSROLWLN969HUODJ

*lUOLQJ7RPP\	6DWRVKL)XMLL7UDYHOEHKDYLRXUPRGLILFDWLRQVWKHRULHVPHWKRGVDQGSURJUDPV,Q5\ǌLFKL
.LWDPXUD7RVKLR<RVKLL7RVKL\XNL<DPDPRWR(GV7KHH[SDQGLQJVSKHUHRIWUDYHOEHKDYLRXUUHVHDUFK6HOHFWHGSDSHUVIURP
WKHWK,QWHUQDWLRQDO&RQIHUHQFHRQ7UDYHO%HKDYLRXU5HVHDUFK(PHUDOG%LQJOH\8.

/DIIRQW-HDQ-DFTXHV	'DYLG0DUWLPRUW7KHWKHRU\RILQFHQWLYHV7KHSULQFLSDODJHQWPRGHO3ULQFHWRQ8QLYHUVLW\3UHVV

5HWH&DUWHVLR/LQHH*XLGDSHUODGHILQL]LRQHHDWWXD]LRQHGLXQDVWUDWHJLDGLULGX]LRQHGHOOHHPLVVLRQLGLJDVVHUUDGDSDUWH
GHOOHSXEEOLFKHDPPLQLVWUD]LRQLZZZUHWHFDUWHVLRLWSDJHDVS"LG 

'LUHFWLYH(76&(

:KLWH3DSHU&20$GDSWLQJWRFOLPDWHFKDQJH7RZDUGVD(XURSHDQIUDPHZRUNIRUDFWLRQ

(XURSHDQIHGHUDWLRQIRU7UDQVSRUWDQG(QYLURQPHQW5HGXFLQJ&2(PLVVLRQVIURP1HZ&DUV±$6WXG\RI0DMRU&DU
0DQLIDFWXUHUV¶3URJUHVVLQ
